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1  SCoOPE

1.1 Identification

This Application Program Interface (APl) Reference Manual (APIRM) describes the APIs
provided in the Latitude-Longitude-Time (LLT) Observation APl (MALLT) segment,
Version 4.2.1.0, of the Tactical Environmental Support System Next Century [TESS(NC)]
Meteorology and Oceanography (METOC) Database. The MALLT segment provides APIs for
the storage, retrieval, and manipulation of point meteorological and oceanographic observations.
These are observations that are taken at a point in space and time, and are therefore characterized
by latitude, longitude, and time. This software is designed to run under the Defense Information
Infrastructure (DIl) Common Operating Environment (COE), release 3.1, on a Hewlett-Packard
computer running HP-UX 10.20 or a persona computer running the Microsoft Windows NT 4.0
operating system with Service Pack 3.

1.2 System Overview

The APIs described in this document form a portion of the METOC Database component of the
TESS(NC) Program (Navy Integrated Tactical Environmental Subsystem (NITES) Versionl).
On 29 October 1996, the Oceanographer of the Navy issued a TESS Program Policy statement in
letter 3140 Serial 961/6U570953, modifying the Program by calling for five seamless software
versions that are DIl COE compliant, preferably to level 5.

Thefiveversions are:

* NITESVersion| The local data fusion center and principal METOC analysis and
forecast system (TESS(NC))
* NITESVersionll The subsystem on the Joint Maritime Command Information System

(IMCIS) or Globa Command and Control System (GCCS)
(NITES/Joint METOC Segment (IMS))

* NITESVesonlll The unclassified aviation forecast, briefing and display subsystem
tailored to Naval METOC shore activities (currently satisfied by the
Meteorological Integrated Data Display System (MIDDS))

* NITESVesonlV The Portable subsystem composed of independent PCs/workstations
and modules for forecaster, satellite, communications, and Integrated
Command, Control, Communications, Computer, and Intelligence
Surveillance Reconnaissance (IC41SR) functions (currently the
Interim Mobile Oceanographic Support System (IMOSS))

* NITESVesonV Foreign Military Sales (currently satisfied by the Allied
Environmental Support System (AESS))

9 October 1998 1



PRINTED COPY IS UNCONTROLLED AND MAY BE OBSOLETE
ipd4200malltrmTES-10

NITES| acquires and assimilates various METOC data for use by US Navy and Marine Corps
weather forecasters and tactical planners. NITES| provides these users with METOC data,
products, and applications necessary to support the warfighter in tactical operations and decision
making. NITES | provides METOC data and productsto NITES | and Il applications, as well as
non-TESS(NC) systems requiring METOC data, in a heterogeneous, networked computing
environment.

The TESS(NC) Concept of Operations and system architecture require that the METOC
Database be distributed both in terms of application access to METOC data and products and in
terms of physical location of the data repositories. The organizationa structure of the databaseis
influenced by these requirements, and the components of this distributed database are described
below.

In accordance with DIl COE database concepts, the METOC Database is composed of six DIl
COE-compliant shared database segments. Associated with each shared database segment is an
API segment. The segments are arranged by data type as follows:

Data Type Data Segment API Segment
Grid Fields MDGRID MAGRID
LLT Observations MDLLT MALLT
Textual Observations and Bulletins MDTXT MATXT
Remotely Sensed Data MDREM MAREM
Imagery MDIMG MAIMG
Climatology Data MDCLIM MACLIM

A typical client-server installation is depicted in Figure 1-1 on the next page. This shows the
shared database segments residing on a DIl COE SHADE database server, with a NITES| or Il
client machine hosting the APl segments. Communication between APl segments and shared
database segments is accomplished over the network using ANSI-standard Structured Query

Language (SQL).
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Figure 1-1. TESS(NC) METOC Database Conceptual Organization

The APIs in the MALLT segment deal with point observations. These include surface weather
observations (hourlies, specials, synoptic observations, METAR reports, Terminal Aerodrome
Forecasts (TAFs), etc.), upper air observations (e.g., radiosonde reports, aircraft observations),
and ocean soundings (bathythermograph, sound velocity profiles, etc.). For upper air and ocean
soundings, the database may also store data derived from the original soundings in the form of
upper air profiles and ocean profiles.
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3 MALLT OVERVIEW

3.1 Overview of the LLT Observation Database (MDLLT) Segment

The LLT Observation database was designed using an object/relational hybrid method. The
observation data are modeled as classes derived from a common root class. However, the
methods are not associated with each class; they are associated with the LLT Observation
database in general. The purpose of the LLT Observation APIs is to manage al aspects of
decoded meteorological observations from various sources (AWN, GTS, SMOOS) and formats
(BUFR, WMO Textual Formats). Table 3-1 describes the decoded messages that MDLLT is
designed to handle.

Table 3-1. METOC Database Observation Data Types

Type Description WMO ) WMO
Alphanumeric BUFR
Code Sequence
Fixed Surface Station Synoptic report from surface stations FM-12 3-07-001
Synoptic Reports reported at regular intervals. 3-07-002
3-07-003
3-07-004
3-07-005
3-07-006
3-07-007
3-07-008
3-07-009
Ship Synoptic Reports | Synoptic report from ships reported FM-13 3-08-004
at regular intervals.
Mobile Surface Station | Synoptic reports from mobile land FM-14 No
Synoptic Reports stations reported at regular intervals. equivalent
METAR/SPECI Aviation Routine Weather Reports FM-15, FM-16 | 3-07-011
and Aviation Selected Special
Weather Report.
Fixed Buoy Report Reports from fixed ocean buoys. FM-18 3-08-001
3-08-002
Drifting Buoy Report Reports from drifting ocean buoys. FM-18 3-08-003

9 October 1998 9
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Table 3-1. METOC Database Observation Data Types

Type Description WMO ) WMO
Alphanumeric BUFR
Code Sequence
Upper Air Winds Upper air report from a surface FM-32 3-09-003
Reported at pressure station that reports only wind 3-09-004
levels from fixed land information at standard and
station significant isobaric levels that was
take from afixed land station.
Upper Air Winds Upper air report from a surface FM-33 3-09-012
Reported at pressure station that reports only wind
levelsfrom sea station | information at standard and
significant isobaric levels that was
take from a sea station.
Upper Air Winds Upper air report from a surface FM-34 3-09-016
Reported at pressure station that reports only wind 3-09-019
levels from amobile information at standard and
land station significant isobaric levels that was
taken from a mobile land station.
Upper Air Temperature | Upper air report from a surface fixed FM-35 309 005
Report at pressure levels | land station that reports wind and 309 006
from afixed land station |temperature information at standard 309 007
and significant isobaric levels. 309 008
Upper Air Temperature | Upper air report from a ship station FM-36 309013
Report at pressure levels | that reports wind and temperature 309014
from a ship station information at standard and 309017
significant isobaric levels. 309018
Upper Air Temperature | Upper air report from a sonde FM-37 No
Report at pressure levels | dropped from a balloon or aircraft equivalent
from a dropsonde station that reports wind and
temperature information at standard
and significant isobaric levels.
Upper Air Temperature | Upper air report from a surface fixed FM-38 No
Report at pressure levels | land station that reports wind and equivalent
from afixed land station |temperature information at standard
and significant isobaric levels.
10 9 October 1998
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Table 3-1. METOC Database Observation Data Types

Type Description WMO ) WMO
Alphanumeric BUFR
Code Sequence
Upper Air Winds Upper air reports from a surface FM-39 3-09-001
Reported at heights from | station that reports only wind 3-09-002
asurface station information at geopotential heights. 3-09-003
3-09-004
Upper Air Winds Upper air reports from a ship station FM-40 3-09-011
Reported at heights from | that reports only wind information at
aship geopotential heights.
Upper Air Profile Stores an upper air report plus N/A N/A
derived data (refractivity profiles,
stability indices, etc.)
Reports from Aircraft Reports from aircraft. FM-41, FM-42 | 03-11-001
ICAO Aireps
Aerodrome Forecast Reports and forecast from airfields. FM-51
Bathy Report Report of a bathythermal FM-63 3-15-001
observation.
TESAC Temperature, Salinity, and current FM-64 3-15-002
reports from a sea station.
At the root class minimal information is available within each class:
* Time
o Latitude
* Longitude
* Observation Type
e Observation Subtype
» Originator
» Classification
»  Source Communication Channel
» Air Temperature
* Wind Speed
* Wind Direction
* Pressure.
9 October 1998 11
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Leaf node classes model decoded messages and contain all data that were received from the
decoded message to allow “re-assembly” of messages. Figure 3-1 illustrates the class hierarchy
for LLT observation data

Aircraft Ob Class

Atmospheric Ob Class

Rocketsonde Ob Class

Upper Air Profile Class

Upper Air Wind Ob
Class

Upper Air Temperature
Ob Class

LLTOB Class

Aerodrome Ob Class

TAF Class

METAR/SPECI Class

Surface Ob Class

Synoptic Ob Class

Buoy-Class

Ocean Ob Class

Ocean Profile Class

Bathy-Class

Figure 3-1. MDLLT Observation Classes

12
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3.2 API Overview

The methods are associated with the database in general and not each class. The purpose of thisis
to use the relational functionality provided by the Relational Database Management System
(RDBMYS) to implement the data model. There are eight methods (some of whose names have
been changed since the preliminary (developer) release). In the list that follows, the new routine
name is given first, then the old routine name. Applications using the developer’s release routine
names should be upgraded to the new routine names, as the old names will be phased out in the
next release. For this release, both routine names will continue to function. In addition, two new
APIs have been added to perform transformations between station 1Ds and geographic area by
guerying the appropriate table in the MDLLT database.

1. MALLTIngest, MALLTIngestOb: Addsan object to the database.

2. MALLTDeleteBylD, MALLTDeleteOb: Deletes objects from the database based on a
given criteria.

3. MALLTCatalog, MALLTCatalogObs: Provide summary information about observations
in the database.

4. MALLTGetByID, MALLTGet: Retrieve asingle object returned as aresult of a catalog.
5. MALLTGetByQuery, MALLTGets: Retrieve multiple objects.
6. MALLTUpdateBylD, MALLTUpdateOb: Updates limited attributes within an object.

7. MALLTDeleteByQuery: Allows purging from the database of observations matching
guery criteria.

8. MALLTFreeLL: Usedto freealinked list returned by a query operation.

9. MALLTGetStationByArea: Receives a geographic area, queries the database for stations
residing there, then returns alist of the stations found.

10. MALLTGetStationByID: Receivesastation ID and returns detailed station information.

Each of the methods, with the exception of the Ingest methods, allows the input of selection
criteria. The criteria are used to construct SQL statements to retrieve or otherwise manipulate
objects that match the criteria. The Ingest methods do not provide any criteria because they are
simply writing data to the database.

Five other methods are also provided to manage database connections:
1. MALLTConnect: Connect to the default LLT database.
2.  MALLTRemoteConnect: Connect to the specified LLT database.
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3. MALLTDisconnect: Disconnect from the default LLT database.

4. MALLTRemoteDisconnect: Disconnect from the specified LLT database.

5. MALLTSetConnection: Set the current connection to the specified LLT database.

Table 3-2 provides alist of all APIsfor LLT observation data.

Table 3-2. LLT Observation Data APIs

APl Name Functional Description
MALLTCatalog, Catal ogs observations based on a selection criteria
MALLTCatalogObs
MALLTConnect Connects to the default LLT Observation Database.
MALLTDeleteByID, Deletes an observation from the database.
MALLTDeleteOb

MALLTDisconnect

Disconnects from the LLT Observation Database.

MALLTGetByID,

Gets a single observation based on information returned from a

MALLTGetOb catalog query.

MALLTGetByQuery, Retrieves groups of observations based on selection criteria.
MALLTGetObs

MALLTGetStationByArea, | Gets station I Ds and geographic area by querying the MDLLT
MALLTGetStationByID database.

MALLTIngest, Adds an observation to the database.

MALLTIngestOb

MALLTFreel L Frees alinked list returned by a query operation.

MALLTDe eteByQuery Purges observations from the database based on selection criteria.
MALL TRemoteConnect Connectsto the specified LLT Observation Database.

MALLTRemoteDisconnect

Disconnects to the specified LLT Observation Database.

MALLTSetConnection

Sets the active connection to the specified LLT Observation
Database.

MALLTUpdateByID,
MALL TUpdateOb

Updates an observation based on given criteria.

14
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3.3 Supersession of TEDS APIs

The MALLT APIs will, when implemented, replace the older TEDS APIs, documented in the
TEDS Release 3.5 Observation/Profile APl User’s Guide referenced in Section2 of this
document. Applications using the TEDS APIs will need to be rewritten to use the equivalent
MALLT APIs. Table3-3 provides a cross-reference of the MALLT and TEDS APIs for the
convenience of developers.

The following important considerations should be noted:
* Insomecases, asingle MALLT API replaces several TEDS APIs.

» Some of the APIsin the TEDS Release 3.5 Observation/Profile APl User’s Guide have been
placed in other segments of the TESS(NC) METOC Database. The APIs for textual
observations and bulletins are in the MATXT segment, and those for vertical soundings and
Specia Sensor Microwave/lmager will be in the MAREM segment.

» Because the data structures differ between the two implementations, it is imperative that care
be taken to ensure correct conversion.

Table 3-3. MALLT and TEDS API Cross-Reference

TEDS API(s) MALLT API

ted AddAC, ted AddBT, ted AddOceanProfile, ted AddSN, MALLTIngest
ted AddUA, ted AddUP

ted Add2ACDS, ted Add2BTDS, ted_ Add20PDS, ted Add2SNDS, | MALL TIngest
ted Add2UADS, ted Add2UPDS

ted GetACCatalog, ted GetBTCatalog, ted GetOceanProfileCatal og, MALLTCatalog
ted GetSNCatalog, ted GetUA Catalog, ted GetUPCatal og

ted start MALLTConnect

ted_stop MALLTDisconnect

ted GetAC, ted GetBT, ted_GetOceanProfile, ted GetSN, ted GetUA, | MALLTGetBylD
ted GetUP

ted GetACs. ted GetBTs, ted GetOceanProfiles, ted GetSNs, MALLTGetByQuery
ted GetUAs, ted GetUPs

ted DeleteAC, ted DeleteBT, ted DeleteOceanProfile, ted DeleteSN, | MALLTDeleteByID
ted DeleteUA, ted DeleteUP

ted UpdateAC, ted UpdateBT, ted_UpdateOceanProfile, MALLTUpdateByID
ted UpdateSN, ted UpdateUA, ted UpdateUP
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3.4 LLT Observation Data Structures

The structures described in the following subsections are used by one or more of the LLT
Observation APIs. They are provided here for reference.

34.1 Structures Used for Multiple Observation Types
3411  Generalized Observation Data Structure

This structure, defined in the file MALLT.h, holds data from a single observation of any
supported type. Substructures are defined in the sections that follow.

typedef struct tagCbservation {

MALLTOBTYPES obType; /* Type and subtype of ob */
MALLTGENERALCONDI TIONS  gc; /* Conditions at reporting station */
/* Also used for Aircraft reports */

/* Not used by METAR/ SPECI or TAF */

VAL L TOBREFERENCE obRef; /* Internal database reference info*/
MALLTGEOPO NT geoloc; /* Geographic | ocation */
/* Not used by METAR/ SPECI, TAF, */

/* or fixed land station reports */

/* on ingest; they are set when */

/* queried */

MALLTMETOCTI ME baseTi ne; /* Time of report */
MALLTGENERI CI D reporterlD;, /* ICAO call sign, Ship ID, or */
/* WO I D */

MALLTREPORTI NFO reportinfo; /* QC value, nethod of receipt, */
/* data category */

MALLTSUBTYPEI NFO sti; /* Information received based on */
/* observation subtype */

uni on { /* Data specific to a report type */
MALLTPI REP pirep; /* Pilot report data */
MALLTMETARREPORT net ar ; /* METAR/ SPECI report data */
MALL TTAFREPORT TAF; /* TAF report data */
MAL L TBUOYREPORT buoy; /* Buoy observation data */
MALLTBATHYREPORT bat hy; /* Bat hyt her rogr aph dat a */
MALLTSYNOPTI CREPORT synoptic; /* Synoptic report data */
MAL L TUATEMPREPORT uaTenp; /* Upper air tenps */
MALL TUAW NDREPORT uaWw nd; /* Upper air w nds */
MAL L TUAPPRODUCT uaPPr od; /* Upper air profile data */
MALL TROCKETSONDEREPORT r ocket ; /* Rocketsonde report data */
MALL TOCEANPROFI LE oceanProfile; /* Ccean profile data */

ob;
} MALLTOBSERVATI ON, *PMALLTOBSERVATI ON;
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34.1.2  Observation Type and Subtype Structure

This structure contains the observation type and subtype codes.

typedef struct MALLTObTypes ({
short sObType, /* Cbservation type */
sObSubType; /* Cbservation subtype */

} MALLTOBTYPES, *PMALLTOBTYPES;

The observation types and subtypes are defined in the file mallttypes.h as follows (report forms
from WMO-306 are cited where they apply, but it should be noted that the same data may be
received in other formats):

/* Cb Data Types */

#defi ne MALLT_ Al RCRAFT_OB
#defi ne MALLT_AERODROMVE_ OB

/* Ccean b Data Subtypes */

Aircraft report (WWMO FM 41/42, PIREP) */
TAF (FM 51, METAR/ SPECI (FM 15/ 16) */

#defi ne MALLT_UPPERAI R_W ND 1 /* Upper wind report (WWMO FM 32/ 33/ 34) */
#defi ne MALLT_UPPERAI R TEMP 2 /* Upper tenp report (WMO FM35 thru 39) */
#defi ne MALLT ROCKET_ OB 3 /* Rocketsonde rpt (WO FM 39/ 40) */
#defi ne MALLT_SYNOPTI C OB 4 |* Synoptic report (WMO FM 12/13/ 14) */
#defi ne MALLT_OCEAN OB 5 /* Ccean ob (WMO FM 18/ 63/ 64) */
6 /*
7 /¥

#def i ne MALLT_BATHY_ REPORT 1 /* Reports from bat hyt her nogr aph, */
/* sound velocinmeter, and simlar depth */
/* profiling instrunents */
#defi ne MALLT_BUOY_REPORT 2 /* Buoy reports */
#defi ne MALLT_OCEAN PROFI LE 14 /* Ccean profiles (may contain conputed */
/* data in addition to the data */
/* initially reported */
/* AERODROVE Ob Data Sub Types */
#defi ne MALLT_METAR REPORT 3 /* Report in WMO FM 15 METAR f or mat */
#defi ne MALLT_SPECI _REPORT 4 |* Report in WMO FM 16 SPECI format */
#defi ne MALLT_TAF REPORT 5 /* Report in WWMO FM 51 TAF for mat */
/* Upper Air(TEMP and WND), Rocket and Synoptic Cb Data Sub Types */
#defi ne MALLT_SHI P 6 /* Reports from ships (FM 13/33/36/40) */
#defi ne MALLT_FI XED LAND 7 /* Reports fromfixed | and stations */
/* (FM 12/ 32/ 35/ 39) */
#defi ne MALLT_MOBI LE_LAND 8 /* Reports fromnobile |and stations */
/* (FM 14/ 34/ 38) */
/* Upper Air Tenp subtypes*/
#defi ne MALLT_UAT_DROP 9 /* Dropsonde report (FM 37) */
#defi ne MALLT_UAT_PROFI LE 10 /* Upper air tenperature profile (my */
/* contain calculated data in addition */
/* to the data initially reported) */
/* Aircraft OB subtypes*/
#defi ne MALLT_ Al RREP 12 /* Al REP report */
#defi ne MALLT_PI REP 13 /* PIREP report */
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Four new station information macros have been included in the malltmacros.h header file. They
are used to identify the type of station information desired and are declared as follows:

#define MALLT WMOSTATI ON 1 /[* Get information about WMO stations */
#define MALLT | CACSTATI ON 2 /[* Get information about | CAO stations */
#defi ne MALLT_BUOY 4 /[* Get information about Buoys by ID */
#define MALLT ALL 7 /[* Get information about all stations */

3413 Station Conditions Structure

This structure contains information about the conditions at the reporting station.
typedef struct MALLTStationConditions {

fl oat rsAi r Tenper at ur e; /* Air tenperature (degrees C or F) */
fl oat r sW ndSpeed; /* Wnd speed (neters/second or knots) */
short sW ndDi recti on; /* Direction fromwhich wind is bl ow ng */
/* (degrees clockwi se fromtrue north) */
fl oat rsPressure; /* Air pressure (hectopascals or inches */
/* of nmercury) */
fl oat rsAl titude; /* Station elevation (or altitude for */
/* aircraft reports) */

} MALLTGENERALCONDI TI ONS, * PMALLTGENERALCONDI Tl ONS;
34.14 Station Information Structure

The MALLTStationInfo structure (typedef MALLTSTATIONINFO) is defined in the
malltcommon.h header file.

typedef struct tagMALLTStationlnfo

i nt nVWO D; /* WMO station identifier */
char szl CACLoc|[ 8] ; /* 1 CAO cal l sign */
char szPl aceNane[ 64] ; /* Common name of station location */
char szState[4]; /* State where station resides */
char szCountry[ 32}; /* Country where station resides */
char szWVORegi on[ 4] ; /* WMO station region */
fl oat rsStationLat; /* Latitude of station */
fl oat rsStationLon; /* Longitude of station */
fl oat rsUALat ; /* Upper Air latitude (sonde |ocation) */
fl oat r sUALon; /[* Upper Air |longitude (sonde |ocation) */
fl oat rsSt nEl ev; /* Elevation of station */
fl oat r sUAEI ev; /* El evation of Upper Air (sonde) */
char szRBSN 4] ; /* Regional Basic Synoptic Network no. */
i nt nSt ati onType; /[* Type of station, WMO or |CAO */

} MALLTSTATI ONI NFO, *PMALLTSTATI ONI NFG,

3415 Observation Reference Structure

This structure contains internal database reference information about an observation.

typedef struct MALLTObRef {
i nt nCbj ect | G /* Uni que object identifier */
char szTabl eNane[ 19]; /* Nanme of database table where stored */
} MALLTOBREFERENCE, * PMALL TOBREFERENCE;
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34.1.6  Geographic Point Structure

This structure contains information about the geographic location at which an observation was
collected.

typedef struct MALLTGeoPoi nt {

fl oat rsLatitude; /* Latitude of observation point (positive */
/* north, negative south) (-90.0 to 90.0) */
fl oat rsLongi t ude; /* Longitude of observation (positive */
/* east, negative west) (-180.0 to 180.0) */
} MALLTGECPQO NT, *PMALLTGEOPO NT;

3417 Observation Time Structure

This structure contains observation time data
typedef struct MALLTMet ocTi ne {

char szTi me[ 32]; /* String representation of the tine in a */
/* format dependent on the ob type */
| ong I Ti me; /* Epoch tine (tinme in seconds since 0000Z */
/* 1 January 1970) */

} MALLTMETCCTI ME, *PMALLTMETOCTI ME;

3.4.18 Generic ID Structure

This structure contains identification information common to all observation types.
t ypedef struct MALLTGenericlD
{

char szSi t eNare|[ 8] ; /* 1CAO call sign or ship international call */
/* sign of reporting station */
i nt nSitel D, /* WMO bl ock station number or buoy platform*/
/* 1D of reporting station */

} MALLTGENERI CI D, *PMALLTGENERI Cl D;
34.1.9 Report Information Structure

This structure holds data about a report, including the method of receipt, quality control value,
and flags.

typedef struct MALLTObI nf of

i nt nQual i t yFl ag; /* Quality control indicator -- 0 if no */
/* quality control checks were done */
i nt nDat aCat agory; /* Code designating state of data relative to */
/* its original form O = base, 1 = edited, */
[* 2 = derived */
char szRecei pt Met hod[ 32]; /* Receipt nethod (e.g. COVEDS) */

} MALLTREPORTI NFO, * PMALLTREPORTI NFOQ,
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3.4.1.10 Subtype Information Structure

This structure holds report information peculiar to a particular type of report.
t ypedef union {
char *szlnstrunentation; /[** Used with fixed sea stations **x

MALLTSHI PREPORT shi p; /** Used with Ships *x
} MALLTSUBTYPEI NFO, * PMALLTSUBTYPEI NFQ,

34.1.11 Ship Report Structure

This structure contains information peculiar to ship reports.
typedef struct MALLTShi pReport {

i nt r sShi pSpeed; /* Ship's speed in knots */
i nt rsShi pDirection; /* Ship's heading in degrees clockwi se from */
/* true north */

} MALLTSHI PREPORT, *PMALLTSHI PREPORT;
3.4.2 Upper Air Observation Structures

3421 Upper Air Temperature Report Structure

This structure contains data from an upper air temperature, humidity, and wind report.
typedef struct MALLTUATenpReport ({

MALLTUAMWA NDS unmm, /* M ni munml Maxi mum wi nds data structure */
MALLTUATTI uti; /* Turbul ence and icing data structure */
MALLTCLOUDDATA cl ouds; /* Coud data structure */
i nt nNunlLevel s; /* Number of l|evels reported */
MALLTUATEMPSOUNDI NG * pUATS; /* Pointer to structures containing data */

/* for each reported | evel */

} MALLTUATEMPREPORT, * PMALLTUATEMPREPORT;

34.22  Upper Air Minimum/Maximum Winds Data Structure

This structure contains data concerning the minimum and maximum winds in a sounding.
typedef struct MALLTUAM nMaxW nds {

fl oat r sW nd1KMAbovelNax; /* Vector difference between naxi num */
/* wind and wind blowing 1 km above the */
/* level of maxi mum w nd */
fl oat r sW nd1KMBel owivax; /* Vector difference between naxi num */
/* wind and wind blowing 1 km below the */
/* level of maxi mum w nd */
short sl RCorrecti on; /* ldentifier for the IR correction used */
short sRadi oSond; /* ldentifier for the radi osonde type */
short sTracki ngSyst em /* ldentifier for the radi osonde */
/* tracking system used */

} MALLTUAMMA NDS, *PMALLTUAMMA NDS;
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3.4.2.3  Upper Air Turbulence and Icing Data Structure

This structure contains data concerning turbulence and icing at levels above the surface.
typedef struct MALLTUATTur bul encel ce {

MALLTMETOCTI ME | aunchTi ne; /* Launch tinme of sensor */
fl oat rsSst; /* Sea surface tenperature */
char szHei ght Lowest Turb; /* Lowest |evel at which */
/* turbul ence reported */
short sHei ght Lowest | ce; /* Lowest |evel at which icing */
/* reported */

} MALLTUATTI, *PMALLTUATTI;

3.4.24  Upper Air Temperature Sounding Structure

This structure holds data from a single level of an upper air temperature, humidity, and wind
sounding.

typedef struct MALLTUATenpSoundi ng {

fl oat r sHei ght ; /* Height of level in neters, hectopascals, */
/* or geopotential neters (dependent on */
/* szHei ght Type) */
fl oat rsPressure; /* Air pressure at level in hectopascals */
fl oat r sW ndSpeed; /* Wnd speed at level in ms or knots */
fl oat rsAirTenperature; [/* Air tenperature at |level in degrees C */
fl oat rshbi sture; /* Misture value at |evel (dependent on */
/* szMbi stureType) */
fl oat rsWndDirection; /* Wnd direction at |evel (degrees clock- */
/* wise fromtrue north) */
short sHei ght Type; /* Indicates units of rsHeight. 0 indicates */
/* nmeters, 1 hectopascals, 2 geopotential */
/* meters */
char szMoi st ur eType; /* 1ndicates how noisture is reported. O */
/* indicates that rshMisture reports */

/* relative humdity, 1 indicates dew point */
} MALLTUATEMPSOUNDI NG, *PMALLTUATEMPSOUNDI NG,

34.25  Upper Air Wind Report Structure

This structure holds data from an upper air wind report.
typedef struct MALLTUAWReport {

MALL TUAMMAI NDS unmw; /* Mn-max wi nds structure (Sec. 3.4.11) */
i nt nNumLevel s; /* Number of l|evels reported */
MALL TUAW NDSOUNDI NG * pUAWS; /* Pointer to UA Wnd Soundi ng */

/* structures containing data for levels */
} MALLTUAW NDREPORT, * PMALLTUAW NDREPORT;

34.26  Upper Air Wind Sounding Structure

This structure contains upper air wind data for asingle sounding level.
typedef struct MALLTUAW ndSoundi ng {

fl oat r sHei ght ; /* Height of level in neters, hectopascals, */
/* or geopotential neters (dependent on */
/* szHei ght Type) */
fl oat rsPressure; /* Pressure at level in hectopascals */
fl oat r sW ndSpeed; /* Wnd speed at |evel */
fl oat rsWndDirection; /* Wnd direction at |evel (degrees clock- */
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/* wise fromtrue north) */
short sHei ght Type; /* Indicates units of rsHeight. 0 indicates */
/* nmeters, 1 hectopascals, 2 geopotential */
/* meters */

} MALLTUAW NDSOUNDI NG, * PMALL TUAW NDSOUNDI NG;
3.4.3 Structures Used for Aircraft Observations

34.3.1 Pilot Report (PIREP) Structure

The PIREP structure contains meteorological and operational data reported by an aircraft in
flight.

typedef struct MALLTPi Rep {

char szRemar ks[ 32]; /* Remar ks */
float rshbisture; /* Dew point temperature or relative humdity, */
/* as indicated by szMi stureType */
char szPhaseO'Flight[4]; /* Phase of flight (LVR=routine observation in */
/* level flight, LVWEhi ghest wi nd encountered */
/* in level flight, ASC=observation during */
/* ascent, DES=observation during descent */
char szAirfranelcing[4]; /* Arfrane icing code */
char szMoistureType[2]; [/* O if szMoisture is relative humdity, 1 if */
/* szMdisture is dew point tenperature */
char szNavSysteni2]; /* Code for type of navigation system used */
short sTurbul ence; /* Code for turbul ence type reported */
short sTurbul enceTop; /* Highest altitude of turbul ence reported */

} MALLTPI REP, *PMALLTPI REP;
3.4.4 Structures Used for Upper Air Profiles
34.4.1  Upper Air Profile Product Structure

This structure stores an upper air sounding and information derived from that sounding. This
allows applications to calculate data based on the profile once and then store them in the database
for future use.

t ypedef struct MALLTUAPProduct {

MALLTUAPRCFI LE uap; /* Upper Air Profile data structure*/
VAL L TCONVCOND convd oud; /* Convective cloud data structure */
i nt nNunProfiles; /* Nunber of profiles stored */
MALLTEVAPORATI ONHT evapHT; /* Evaporative duct hei ght */
MALLTUAPROFI LESOUNDI NG * pUAPS; /* Pointer to upper air profile */

* soundi ng structures for all */

* |evels */

} MALLTUAPPRODUCT, * PMALLTUAPPRODUCT;
3.4.4.2  Upper Air Profile Data Structure

This structure holds information calculated from the upper air observation data. The data
contained here are not level specific (i.e., thereis no value for each level in the profile).

typedef struct MALLTUAProfile {
i nt nHei ght Contrai | BPRB; /* Height of the bottom of the layer in */
/* which contrail formation is probable */
i nt nHei ght Contrail TPRB; /* Height of the top of the layer in which */
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/* contrail formation is probable */
i nt nHei ght Cont r ai | BPQ, /* Height of the bottomof the layer in */
/* which contrail formation is possible */
i nt nHei ght Cont rai | TPQ, /* Height of the top of the layer in which */
/* contrail formation is possible */
i nt nEqui | Level ; /* Height at which the tenperature of a */
/* buoyantly rising parcel again becones */
/* equal to the tenperature of the */
/* environment (equilibriumlevel) */
i nt nEqui | Tenp; /* Tenperature of a buoyantly rising parcel */
/* as it becones equal to the tenperature */
/* of the environnent */
float rsPreci pWat Con; /* Precipitable water content */
i nt nLi f t edl ndex; /* Lifted | ndex */
i nt nKl ndex; /* K I ndex */
i nt nShowwal t er | ndex; /* Showal ter | ndex */
i nt nSweat | ndex; /* Severe Weat her Threat (SWVEAT) | ndex */
i nt nVert | ndex; /* Vertical Totals |ndex */
i nt nCr ossl ndex; /* Cross Totals Index */
i nt nTot al | ndex; /* Total Totals Index */
i nt nWet Bul bZHei ght ; /* Height of wet bulb tenp nmeasurenent */
i nt nMaxConW ndGust Di r; /* Direction of maxi mumw nd gust */
float rsMaxConWhdCGust Sp; /* Speed of maxi num wi nd gust */
float nMaxHail Size; /* Hail stone di aneter */
float rsConvTenp; /* Convection tenperature */
} MALLTUAPROFI LE, *PMALLTUAPROFI LE;
34.43  Convective Conditions Structure
This structure holds additional information about observing station conditions.
typedef struct MALLTConvCond {
char szType; /* Type of station */
i nt nHei ght ; /* Station elevation */
float rsPressure; /* Station pressure */
float rsTenperature; /* Station tenperature */
} MALLTCONVCOND, *PMALLTCONVCOND;
3.4.4.4  Evaporation Duct Height Structure
This structure stores the evaporation duct height and information used to calculate it.
typedef struct MALLTEvaporationH {
i nt nEvapDuct Hei ght ; /* Evaporation duct height */
float rsW ndSpeed; /* Wnd speed */
float rsSurfaceAirTenp; /* Surface air tenperature */
float rsSst; /* Sea surface tenperature */
short sRelativeHum dity; /* Relative humdity */
float rsDewPoi nt Tenp; /* Dew point tenperature */
} MALLTEVAPCRATI ONHT, * PMALLTEVAPORATI ONHT;
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3.4.45  Upper Air Profile Sounding Structure

This structure holds level-specific data for asingle level of an upper air profile.
t ypedef struct MALLTUAPr ofi | eSoundi ng {

short  sHei ght Type; /* Type of level (SURFACE, STANDARD, */
/* TROPOPAUSE, MAX W ND, SIGNIFI CANT TEMP, */
/* SIGNI FI CANT WND, M SSI NG */
i nt nHei ght ; /* Height of current |evel */
i nt nMJni ts; /* Modified refractivity units */
short sRLType; /* Refractive |l ayer type code (1-5) */
/* 1 = subrefractive, 2 = nornal, */
/* 3 = superrefractive, 4 = trapping, */
/* 5 = undefi ned */
fl oat rsVertical WndShear; /* Vertical wi nd shear */
i nt nPot enti al Tenp; /* Potential tenperature */
short  sRi chsNunber; /* Ri chardson Nunber */
short  sTurbul encePr ob; /* Turbul ence probability */
char szTur bul encel nt sty; /* Turbul ence intensity */

} MALLTUAPROFI LESOUNDI NG, * PMALLTUAPROFI LESOUNDI NG,
3.45 Structures Used for Rocketsonde Observations

3451  Rocketsonde Report Structure

This structure holds data from a rocketsonde report.
typedef struct MALLTRocket Report{
i nt nNunSoundi ngs; /* Nunmber of |evels reported */

PVALLTROCKETSOUNDI NG pRS; /* Pointer to | evel data structures*/
} MALLTROCKETSONDEREPORT, * PMALLTROCKET SONDEREPORT;

3452  Rocketsonde Sounding Structure

This structure holds datafor asingle level of arocketsonde sounding.

typedef struct MALLTRocket Soundi ng {

i nt nHei ght ; /* Height of |evel (dependent on sHei ght Type) */
i nt nW ndDi recti on; /* Wnd direction at |evel */
fl oat rsTenper at ur e; /* Tenperature at |evel */
short  sHei ght Type; /* Indicates units of rsHeight. 0 indicates */

/* nmeters, 1 hectopascals, 2 geopotential */

/* meters */
short sHeightUnit; /* Unit identifier for height */
fl oat r sW ndSpeed; /* Wnd speed at |evel */
fl oat rsPressure; /* Pressure at |evel */
fl oat rsDensity; /* Air density at |evel */

} MALLTROCKETSOUNDI NG, *PMALLTROCKETSOUNDI NG
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3.4.6 Aerodrome Report Str

3461 METAR/SPECI Report

uctures

Structure

This structure contains all datafrom aMETAR or SPECI report.

typedef struct MALLTMETARReport {

MALLTAERODROVECLOUDS  cl ouds| 3] ; /* Pointer to cloud description */
/* structures */
MALLTRUNWAYCONDI TIONS  rw 10] ; /* Pointer to runway conditions */
MAL L TAERODROVEQP apl[ 3] ; /* Pointer to qualifier- */
/* phenonena structures */
i nt nNunmRunways, /* Nunmber of runways reported */
nNunCl ouds, /* Nunmber of cloud structures */
NNunQPs; /* Number of qualifier- */
/* phenonenon structures */
MALLTMVETARFI ELDS nf; /* Data fields fromreport */
} MALLTMETARREPORT, *PMALLTMETARREPORT;
34.6.2 METAR/SPECI Fields Structure
This structure contains observed datafrom a METAR or SPECI report.
typedef struct MALLTMETARFi el ds {
char szRemar ks[ 32] ; /* Remar ks */
i nt nVisibility; /* Visibility */
i nt nW ndGust s; /* Wnd gust speed */
char szW ndUni t [ 4]; /* Units in which wind speed is reported */
char szReport Type[ 5]; /* Report type (METAR or SPECI) */
float rsW ndSpeed; /* Sustained wi nd speed */
float rsAirTenperature; /* Air tenperature */
float rsPressure; /* Atnmospheric pressure */
float rsDewPoi nt Tenp; /* Dew point tenperature */
float rsAltimeterSetting; /* Altimeter setting */
short sWndDirection; /* Direction fromwhich wind is blowing */
/* (degrees clockwi se fromtrue north) */
short sHorizontal Viz; /* Horizontal visibility */
short sMaxHorizontal Vi z; /* Maxi mum hori zontal visibility */
short sCCW ndDi r Var; /* Direction of variable winds farthest */
/* counter-clockw se fromsWndDi rection */
short sCW ndDir Var; /* Direction of variable winds farthest */
/* cl ockwi se from sW ndDi rection */
char szVizDir[2]; /* Direction of sHorizontalViz (N, S,EW */
char szMaxVi zDi r[ 2] ; /* Direction of sMaxHorizontal Viz */
char szStationType[ 2]; /* Station type (manual or automated) */
char szAltineterUnit[2]; /* Indicator for altineter setting units */
char szWndVariability[2]; /* Wnd variability indicator */
} MALLTMETARFI ELDS, *PMALLTMETARFI ELDS;
34.6.3  Aerodrome Clouds Structure
This structure describes the cloud conditions for aMETAR/SPECI or TAF report.
typedef struct MALLTTAFC ouds {
short sC oudHei ght; /* Altitude of base of cloud | ayer */
char szC oudAnount [ 4]; /* d oud amount (FEW SCT, BKN, OVC) */
char szType[ 4]; /* Type of clouds */
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} MALLTAERCDROVECLOUDS, * PMALLTAERCDROVECLOUDS;

3.4.6.4  Aerodrome Qualifier-Phenomena Structure

This structure holds information about phenomena occurring at or near the observing station.

typedef struct MALLTQP { /* Structure for Qualifier-Phenonena(QP) */
char szlntensity[4]; /* Intensity nodifier (- for light, + for heavy, */
/* VC for phenomenon in vicinity of station) */
char szDescriptor[4]; [/* Descriptor for phenomenon (WMO 306 Code Table */
/* 4678) */
char szPhenonena[ 4] ; /* \Weat her phenonenon (WMD 306 Code Table 4678) */

} MALLTAERODROVEQP, * PMALLTAEROCDROVEQP;

34.6.5 Runway Conditions Structure

This structure holds information concerning conditions on a single runway.
typedef struct MALLTRunwayConditions {

float rsMnVisual Range; /* M nimum visual range on runway */
float rsMaxVisual Range; /* Maxi mum vi sual range on runway */
char szRunwayDesi g[2]; /* Runway designator (e.g. R L, O */
short sRunwayNumber ; /* Runway nunber */
short sW ndShear; /* Flag for presence of wi nd shear on runway */
char szUnit; /* Unit of runway visual range */
char szTendency| 8] ; /* Tendency of runway visual range val ues */

/* U=i ncreasi ng, D=decreasing, N=no change */
char szVizQualifier[4]; [/* Visibility qualifier */

} MALLTRUNWAYCONDI Tl ONS, * PMALLTRUNWAYCONDI Tl ONS;

3.4.6.6 TAF Report Structure

This structure holds data from a TAF report. TAF reports are unique in that they contain forecast
aswell as observed information.

typedef struct MALLTTAFReport ({

PMALLAEROFORECAST pFor ecast s; /* Pointer to forecast structures */
i nt nNunfor ecast s; /* Number of forecast structures */
fl oat r sSWBW ndSpeed,; /* Wnd Shear Speed */
fl oat rs\WsLevel ; /* Level at which wind shear occurs */
short sWEDi recti on; /* Direction fromstation of w nd */

[ * shear */
char szW ndUni t [ 4]; /* Units of wind shear speed */
MALLTTAFFI ELDS general Forecast; /* Current conditions */

} MALLTTAFREPORT, * PMALLTTAFREPORT;

3.4.6.7 TAF Fields Structure

This structure contains observed or forecast data from a TAF report.
typedef struct MALLTTAFFi el ds {

i nt nCl ouds, /* Nunber of clouds structures */
i nt nQPs; /* Number of qualifier-phenonenon */

/* structures */
MALLTTAFCONDS condi tions; /[* Wnd and visibility conditions */
MALLTMETOCTI VE begi nni ngTine; /* Beginning tine of forecast */
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MALLTMETOCTI MVE endTi ne; /* End tine of forecast */
MAL L TAERODROVEQP apl 3] ; /* Qualifier-phenomenon structures */
MALL TAERODROVECLOUDS cl ouds][ 3] ; /* O oud data structures */

} MALLTTAFFI ELDS, *PNMALLTTAFFI ELDS

34.6.8

TAF Conditions Structure

This structure contains current or forecast wind and visibility information from a TAF.
typedef struct MALLTTAFConds {

fl oat
fl oat
char
short
char

r sW ndSpeed; /* Wnd speed */
rsVisibility; /* Visibility */
szW ndUni t s[ 4] ; /* Wnd speed units indicator */
sW ndDi recti on; /* Wnd direction */
szVi zUni ts[2]; /* Visibility units indicator */

} MALLTTAFCONDS, * PMALLTTAFCONDS

3.4.6.9

Aerodrome Forecast Structure

This structure contains information related to a forecast (qualifiers for time of forecast validity,
forecast trend, and probability of an occurrence, and forecast conditions).
t ypedef struct MALLTAeroFor ecast

char

char

short

szFcstindicator[4]; /* Time qualifier FM (from, TO (to),*/

/* TL (until) */

szTrend[ 6] ; /* Trend qualifier PROB (probable, */

/* TEMPO (tenporarily), */

/* BECMS (beconi ng) */

sProbability; /* Probability (only set if */

/* szTrend = PROB) */

MALLTTAFFI ELDS forecast, /* Forecast conditions */
trend; /* Forecast trend */

} MALLTAEROFORECAST, *PMALLAEROFORECAST;

3.4.7

34.7.1

Surface Synoptic Observation Structures

Synoptic Observation Report Structure

This structure holds data from a surface synoptic observation.
typedef struct MALLTSynopti cReport{

i nt nHasCcean; /* Flag for ocean data in report */
MALLTSYNOPTI CSUMMARY synSum /* Synoptic sunmary structure */
MALLTCLOUDDATA cl ouds; /* Coud data structure */
MALL TOCEANDATA ocean; /* Ccean data structure */

} MALLTSYNOPTI CREPORT, * PMALLTSYNOPTI CREPORT;

34.7.2

Synoptic Summary Structure

This structure holds summary information from a synoptic report.
typedef struct MALLTSynopticSummary {

fl oat
fl oat

fl oat

r s\et Bul bTenp; /* Wet bulb tenperature */
rsPrsTendencyAnt ; /* Amount of pressure change over the */

/* last 3 hours */
r sMaxTenp; /* Maxi mum t enperature during period */
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float rsM nTenp; /* M nimum tenperature during period */
float rsPreci pAnount; /* Precipitation anount during period */
float rsPrecip24Hr; /* Precipitation amount during last 24 hrs */
float rsMisture; /* Dew point or relative humdity */
/* (dependent on szMi stureType) */
float rsHeight; /* Station height (GPH or height above MsL)*/
float rsPressure; /* Atnospheric pressure at station */
i nt nHor zVi si bility; /* Horizontal visibility */
i nt nSunshi neDur at i on; /* Duration of sunshine over past hour */
i nt nSt ati onType; /* Station type (manual or automated) */
char szSuppl errent ar y[ 80] ; /* Pointer to supplementary information */
/* about phenomena occurring at tine of */
/* observation (WMO 306 Code Table 3778) */
short sPast WPrim /* Primary past weather indicator */
short sPastWSecond,; /* Secondary past weather indicator */
short sPresent W; /* Present weather indicator */
short sl ceAccr Source /* Source of ice accretion (WO 306 */
/* Code Table 1751) */
short slceAccrRate; /* Rate of ice accretion (WJMO 306 */
/* Code Tabl e 3551) */
short sl ceAccr Thi ckness; /* Thickness of ice accretion in cm */
short sPrecipPeri od; /* Period over which precipitation occurred*/
/* isobaric |evel */
short sMbi stureType; /* 0 if rshbisture represents relative */
/* humidity, 1 if dew point tenperature */
short sW ndSpeedSour ce; /* 1Indicator of source of w nd speed */
/* measur ement */
short sPrsTendencyChar; /* Characteristic of pressure change over */
/* the last 3 hours */

} MALLTSYNOPTI CSUMVARY, * PMALLTSYNOPTI CSUMVARY

3.4.7.3 Cloud Data Structure

The CLOUDDATA structure holds information concerning the cloud heights, cloud types, and
amount of cloud coverage observed.

typedef struct MALLTC oudData {

float rsC oudHei ght; /* Height of cloud above nmean sea | evel */
fl oat rsHei ght AboveSf c; /* Height of cloud above surface */
char szd oudAmount [ 2] ; /* C oud amount from WMO- 306 Tabl e 2700 */
char szLowd oud[ 2]; /* Code figure for [ow cloud type from */
/* WMO- 306 Tabl e 0513 */
char szM dd oud[ 2] ; /* Code figure for mddle cloud type from */
/* WMO- 306 Tabl e 0513 */
char szHi ghd oud] 2] ; /* Code figure for high cloud type from */
/* WMO- 306 Tabl e 0509 */

} MALLTCLOUDDATA, *PNMALLTCLOUDDATA;

3474 Ocean Data Structure

This structure holds ocean surface data from a ship synoptic report.
typedef struct MALLTCQceanData {

float rsSst; /* Sea surface tenperature */
float rsWaveHei ght; /* Significant wave hei ght */
float rsWaveHei ghtlnst; /* Wave hei ght measured by instrunents */
float rsW ndWaveHei ght; /* Wnd wave hei ght */
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float rsPrimarySWHei ght; /* Primary swell wave hei ght */
float rsSecondarySWHei ght; /* Secondary swell wave hei ght */
short sPrimarySWDir; /* Primary swell wave direction */
short sSecondarySWDir; /* Secondary swell wave direction */
short sWavePeri od; /* Significant wave period */
short sWavePeri odl nst; /* Wave period measured by instruments */
short sPrimarySWreri od; /* Primary swell wave period */
short sSecondarySWpPeri od; /* Secondary swell wave period */
char szBear i ngEdge; /* Bearing of principle ice edge */
char szConcentrati on; /* Concentration or arrangenent of sea */
/* ice (WMO-306 Code Tabl e 0639) */
char szDev St age; /* Stage of devel opnent of sea ice */
/* (WMO- 306 Code Tabl e 3739) */
char szLandOri gi n; /* 1ce of land origin (Code Table 0439) */
char szSituationTrend; /* Present ice situation and trend */
/* (WMO- 306 Code Tabl e 5239) */
} MALLTOCEANDATA, *PMALLTOCEANDATA;
3.4.8 Ocean Observation Structures
3481 Buoy Report Structure
This structure holds data from a buoy report.
typedef struct MALLTBuoyReport {
MALLTBUOY br; /* Buoy surface data */

PMVALLTBUOYSOUNDI NG pBUS; /* Pointer to buoy sounding |evel structures?*/

i nt

nSoundi ngs; /* Nunber of sounding |evels reported */

} MALLTBUOYREPORT, * PMALL TBUOYREPORT;

3.48.2 Buoy Surface Data Structure

This structure contains surface weather data from a buoy report.
typedef struct MALLTbuoy{

float rsPressureTendAnt; /* Amount of pressure change over |ast 3 */
/* hours */
float rsMSLPressure; /* Mean sea | evel pressure */
short sWavePeri odByl nst; /* \Wave period measured by instrument */
float rshoisture; /* Moisture value at |evel (dependent on */
/* szMbi stureType) */
float rsWaterDepth; /* Maxi mum wat er depth */
short sDrift Speed; /* Drift speed of buoy */
short sMoi stureType; /* Indicates how nmoisture is reported. 0 */
/* indicates that rshbisture reports */
/* relative humdity, 1 indicates dew */
/* point */
char szPressureTendChar[2]; /* Characteristic of pressure tendency */

} MALLTBUOY, *PMALLTBUOY;

3.4.8.3  Buoy Sounding Data Structure

This structure holds data from a single level of a sounding reported by a buoy.
typedef struct MALLTbuoySoundi ng{

float rsDepth; /* Depth of |evel */
float rsSalinity; /* Salinity at |evel */
9 October 1998 29



PRINTED COPY IS UNCONTROLLED AND MAY BE OBSOLETE
ipd4200malltrmTES-10

float rsWaterTenp; /* Water tenperature at |evel */
} MALLTBUOYSOUNDI NG, * PMALLTBUOYSQUNDI NG;

3.4.84  Bathythermograph Report Data Structure

This structure holds data from a bathythermograph, Depth-Temperature-Salinity (DTS), sound
velocimeter, or similar oceanographic profile.

typedef struct MALLTBat hyReport {
MALLTBATHY bt ;

PMALLTBATHYSOUNDI NG pBAS; /* Pointer to sounding |evel */
[* structures */
i nt nSoundi ngs, /* Nunmber of |evel structures */

} MALLTBATHYREPORT, * PMALLTBATHYREPORT;

3.4.85  Bathythermograph Sounding Level Structure

This structure holds data from a single level of a bathythermograph, DTS, sound velocimeter, or
similar oceanographic profile.
typedef struct MALLTbat hySoundi ng {

float rsDepth; /* Depth */
float rsWaterTenp; /* Water tenperature */
float rsSalinity; /* Salinity (parts per thousand) */
float rsCurrentSpeed; /* Current speed */
float rsSoundSpeed; /* Sound speed */
short sCurrentDir; /* Current direction */

} MALLTBATHYSOUNDI NG, * PMALLTBATHYSOUNDI NG;
3486  Ocean Profile Summary Data Structure

This structure holds summary data for an ocean profile. An ocean profile may contain sounding
data plus data cal culated from the sounding.

/****************************************************************

* Ocean Profil e STRUCTURE
* This structure holds an OCEAN PROFI LE Obj ect

****************************************************************/

typedef struct MALLTOceanProfile
{

i nt nChj ect | G /* Unique object identifier */
fl oat r sW ndSpeed; /* Wnd Speed (ms) */
| ong | Bot t omDept h; /* Bottomdepth in neters */
| ong | CbservationTime; /* Epoch tinme of observation */
| ong | PSour ce; /* Ob source (BT, DSV, etc) */
| ong | PSt at e; /* Indicator for state of */

/* profile (MgBT, MgXsy, */

/* BT, XSV, Forecast, Hist) */
| ong | Bot t onFl ag; /* Flag indicating whether */

/* profile extends to bottom */
| ong | Error; /* Flag for error in data */
i nt nCGeoFl ag; /* Land-sea fl ag */
MALLTBOTLOSSDATA bot LossDat a; /* Bottom | oss data */
MALLTI CECAPDATA i ceCapDat a; /* | CECAP dat a */
MALLTSSOTHERI NFO ssQt her | nf o; /* OQther sound speed-related */
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/* data */
| ong | Num_evel s; /* Nunber of levels in */
/* in sounding */
PMALLTDTSSSPROFI LE pLevel s; /* Pointer to sounding |level */
[* structures */
fl oat r sRange; /* Range to phenonenon */
fl oat rsBeari ng; /* Bearing to phenonmenon */
fl oat rsM dDay; /* M xed | ayer depth (day) */
fl oat rsM dNi ght; /* M xed | ayer depth (night) */
fl oat rsTopLayer Day; /* Top of scattering |ayer */
/* (day) */
fl oat r sBot Layer Day; /* Bottom of scattering */
/* layer (day) */
fl oat rsBot LayerNight; /* Bottom of scattering */
/* layer (night) */
i nt nVssDet s; /* Nunber of volune scat- */
/* tering detail sets */
PVALLTVSSDET pVssDet ; /* Pointer to volune scat- */
/* tering detail structures */

} MALLTOCEANPROFI LE, * PMALLTOCEANPROFI LE;
3.4.8.7 Bottom Loss Data Structure

This structure holds data needed to cal culate bottom loss for sound propagation calculations.

/******************************

* BOTLGOSS *

******************************/

t ypedef struct MALLTBot LossDat a
{

float rsRange; /* Range to bottom| oss area */
float rsBearing; /* Bearing to bottom | oss area */
| ong | Prov; /* Bottom | oss province */
float rsRatio; /* Ratio of sound speed in sedinent to that in */

/* water at the interface */
float rsLThk; /* Thin layer thickness in neters */
float rsLDens; /* Thin layer density in g per cubic cm */
float rsSDens; /* Sedinment density in g per cubic cm */
float rsSsG ad; /* Initial sound speed gradient in dB/m */
float rsSsCurv; /* Sound speed profile curvature */
float rsAttn; /* Initial attenuation in sedinment, dB/ mkHz */
float rsAttnG; /* Attenuation gradient, dB/ m kHz/ m */
float rsReflec; /* Basenent reflection coefficient */
float rsAttExp; /* Frequency exponent for BLUG paraneters */
float rsSThick; /* Sediment thickness in neters */
| ong | Mgs; /* MSS regi on nunber */

} MALLTBOTLOSSDATA, *PMALLTBOTLOSSDATA,;
3.4.8.8 | CECAP Data Structure

This structure contains data used in the ICECAP ice prediction program.

/******************************

* | CECAP *

******************************/
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t ypedef struct MALLTI cecapDat a

fl oat rslceLoss; /* Transmission loss in ice, dB/m?*/

fl oat r skeel Sp; /* Keel spacing in neters */

fl oat r sRange; /* Range to ice edge */

fl oat rsBearing; /* Bearing to ice edge */

fl oat rsuir; /* Under ice roughness */

fl oat rsRf; /* Ridge frequency */
} MALLTI CECAPDATA, *PMALLTI CECAPDATA;

3489  Volume Scattering Detail Structure

This structure contains volume scattering parameters for asingle level.

/******************************

* VSSDET *

******************************/

typedef struct MALLTVssDet
{

float rsVssFregs; /* Volune scattering frequencies */
float rsVssDay; /* Vol ume scattering strength (day) */
float rsVssNight; /* Volune scattering strength (night) */
} MALLTVSSDET, *PMALLTVSSDET;

3.4.8.10 Ocean Profile Sounding Structure

This structure holds sounding data from a single level of an ocean profile.

/*******************************

* OCEAN PROFI LE *

*******************************/

typedef struct MALLTDtsssProfile
{

fl oat r sDept h; /* Depth of level in neters */
fl oat rsTenp; /* Water tenperature in degrees C */
fl oat rsSalin; /* Salinity in parts per thousand */
fl oat rsSoundSpeed; /* Sound speed in neters per second */
} MALLTDTSSSPROFI LE, *PMALLTDTSSSPROFI LE;

3.4.8.11 Sound Speed-Related Data Structure

This structure holds sound speed-related data from an ocean profile.

/*******************************

* SSOTHERI NFO *

*******************************/

typedef struct MALLTSSQt herlnfo
{

float rsSspm /* Mean sound speed in profile, nmis */
float rsDsca; /* Deep sound channel axis depth, neters */
float rsDsch; /* Depth at sound channel bottom neters */
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float rsSsch; /* Sound speed at channel bottom nis */
float rsSmn; /* M ni mum sound speed in profile, nm's */
float rslwarn; /* Warning flag for nessage */
float rsSld; /* Sonic |layer depth, neters */
float rsTsld; /* Tenperature at sonic |ayer depth, degrees C */
float rsSsld; /* Sound speed at sonic |ayer depth, nls */
float rsSnax; /* Maxi mum sound speed in profile, nms */
float rsCd; /* Critical depth, neters */
float rsTop; /* Depth of top of channel, neters */
float rsDe; /* Depth excess, neters */
float rsVe; /* Velocity excess, ms */
float rsChnmag; /* Sound channel magnitude */
float rsTgin; /* In-layer tenperature gradient, deg C/100 m */
float rsTgbl; /* Bel ow |ayer tenperature gradient, deg ¢ 100 m */
float rsSgin; /* In-layer sound speed gradient, nis/100 m */
float rsShgl; /* Bel ow1|ayer sound speed gradient, nis/100 m */
float rsCoFreq; /* Cut-off frequency, kHz */
} MALLTSSOTHERI NFO, * PMALLTSSOTHERI NFG,

3.4.9 Query Structures
3491  LLT Observation Catalog Query Structure

This structure is used to provide input criteria for a catalog search of LLT observations in the
database.
typedef struct MALLTDSDI rQJery {

i nt nSitel D, Nuneric identifier for observing site */
nDat aCat egory, /* Code designating state of data relative to */

/* its original form O = base, 1 = edited, */

[* 2 = derived */

nQualitylndicator, /* Is the QC flag set? */

nM nTi e, /* Earliest observation tine desired (epoch tinme) */

nMaxTi me; /* Latest observation tine desired (epoch tinme) */

nM nl ngestTime /* Begin ingest time of interest */

nMaxl ngest Time /* Ending ingest tine of interest */

short sObType, /* Cbservation type */
sObSubt ype; /* Qbservation subtype */

char szSiteName[16];/* String identifier of observing station */
MALLTGEOBOUNDS geoArea; [/* Geographic area */

} MALLTOBCATALOGQUERY, * PMALL TOBCATAL OGQUERY;

34.9.2  Geographic Boundaries Structure

This structure contains the geographic boundaries of a query area.
t ypedef struct MALLTGeoBounds ({

float rsNorthLat; /* Northernnost |atitude of area */
float rsSouthLat; /* Sout hernnost | atitude of area */
float rsEastlLon; /* Easternnmost |ongitude of area */
float rsWestlLon; /* \Westernnmost |ongitude of area */

} MALLTGEOBOUNDS, *PMALLTGEOBOUNDS;
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3.4.10 Catalog Structures

34.10.1 LLT Observation Catalog Structure

This structure holds catalog information about a single observation, returned from a catalog
query.
typedef struct MALLTObCat al og {

MALLTOBREFERENCE obRef ; /* Cbservation reference info */
char szTypeNane[ 16] ; /* Cbservation type */
char szSubTypeNane[ 32]; [/* Observation subtype */
MALLTOBTYPES obType; /* Cbservation type and subtype */
char szRecei pt Met hod[32]; /* Circuit over whicg data were */
/* received */

char szSi t eNane[ 16] ; /* Cbserving station ID */
i nt nSitel D, /* Cbserving station nuneric ID */
nDat aCat egory, /* Code designating state of */

/* data relative to its original */

/* form O = base, 1 = edited, */

/* 3 = derived */

nQual i tyl ndi cat or, /* QC flag information */

nDat aset | D; /* Dataset identifier */

MALLTGEOPQO NT geoloc; /* Geographic | ocation of ob */
MALLTMETOCTI ME baseTi ne; /* Cbservation tine */
i ngest Ti ne /* Time at which ob was ingested */

} MALLTOBCATALOG, *PMALLTOBCATALOG

3.4.10.2 LLT Forecast Catalog Structure

This structure contains catalog information about a single LLT Forecast (TAF), returned from a
catalog query.

typedef struct MALLTFcst CbCatal og {

MALLTOBREFERENCE  obRef; /* Cbservation reference info */
char szTypeNane[ 16] ; /* Cbservation type nane */
char szSubTypeNane[ 32]; /* Cbservati on subtype nane */
MALLTOBTYPES obType; /* Type and subtype of ob */
char szRecei pt Met hod[32]; /* Circuit over which data were */
/* received */

char szSi t eNane[ 16] ; /* Reporting station ID */
i nt nDat aCat egory, /* Code designating state of */
/* data relative to its original */

/* form O = base, 1 = edited, */

/[* 2 = derived */

nQual i tyl ndi cat or; /* QC flags */

nDat aset | D; /* Dataset identifier */

MALLTGEOPQO NT geoloc; /* Geographic | ocation */
MALLTMETOCTI ME baseTi ne; /* lssue time of forecast */
MALLTMVETOCTI VE begi nval i dti ne; /* Beginning valid tine */
MALLTMVETOCTI VE endval i dti ne; /* Ending valid tine */
MALLTMETOCTI VE i ngest Ti ne /* Time at which ob was ingested */

}  MALLTFCSTOBCATALOG, *PMALLTFCSTOBCATALOG
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3.4.11 Linked List Structure

This structure contains a linked list of catalog data or observation data structures. The type of
structure pointed to by the data member is determined by the type of data being returned in the
linked list.

typedef struct tagMALLTLiI nkedLi st {

char *next; /* Pointer to next el ement */
char *prev; /* Pointer to previous el enent */
i nt neEntryCount; /* Nunber of entries in the list */
short slsDataField; /* Data field flag */

} MALLTLI NKEDLI ST, *PMALLTLI NKEDLI ST;
3.4.12 LLT Observation Return Structure

Each of the LLT observation APIs returns this structure containing status data. The nStatus field
will contain a zero upon successful completion of the API call. If thefield isset to 1, thereisan
SQL error, and the szSQLState field must be examined. Any value of nStatus greater than 1.

typedef struct tagMALLTRet
{

i nt nSt at us; /* nStatus = 0 ==> Success
/* Non-zero nStatus indicates an error
char szSQ.State[6]; /* First 2 characters represent the class, |ast 3*/

/* characters the subclass where an SQ. error
/* occurred
char szErrorMessage[290]; /* Textual description of error
} MALLTRET, *PMALLTRET,;
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4 CONNECT APIs

The connect APIs are used to establish or disestablish a connection to the database server on
whichthe MDLLT database resides.

Information about each API is presented in manual page format as follows:

NAME
Function Name — Provides a brief description of the function.

SYNOPSIS
Presents the calling syntax for the routine, including the declarations of the arguments and the
return type. Also lists the necessary include files for each routine.

INPUT PARAMETERS
Describes each of the input parameters used by the function.

OUTPUT PARAMETERS
Describes each of the output parameters used by the function.

DESCRIPTION
Describes what the function does and what events or side effects it causes.

RETURN VALUES
Describes what the function returns.

NOTE
1. Provides any applicable notes about the function.

SEE ALSO
Provides areference to related functions.

Examples showing the proper usage of the APIs are presented in the LLT Observation API
Programming Manual, referenced in Section 2. All API calling sequences are provided in the
“C” programming language.
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4.1 MALLTConnect

NAME
MALLTConnect — Connects the calling application to the default LLT observation database.

SYNOPSIS
#i ncl ude "MALLTAPI . h"
MALLTRET MALLTConnect( void );

INPUT PARAMETERS
None.

OUTPUT PARAMETERS
None.

DESCRIPTION
The MALLTConnect function initializes internal data structures and establishes a connection to
the default observation database environment.

RETURN VALUES

MALLTConnect returns the status of the call in the MALLTRET structure. The nStatus field of
MALLTRET will equal O if the call succeeded - any other value indicates an error, which will be
described in the szErrorMessage field. See Section3.4.12 for information about the
MALLTRET structure.

NOTE

1. A database connection must be established wusing MALLTConnect or
MALLTRemoteConnect before other MALLT API functions (or SQL) that act on the
database can succeed. If the application connects to multiple databases during execution,
MALLTRemoteConnect should be used instead of MALLTConnect.

SEE ALSO
MALLTDisconnect, MALL TRemoteConnect, MALLTSetConnection.
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4.2 MALLTDisconnect

NAME
MALLTDisconnect — Disconnects the calling application from the currently active LLT
observation database.

SYNOPSIS
#i ncl ude "MALLTAPI . h"
MALLTRET MALLTDi sconnect ( void );

INPUT PARAMETERS
None.

OUTPUT PARAMETERS
None.

DESCRIPTION
The MALLTDisconnect function disconnects the calling application from the currently active
database session.

RETURN VALUES

MALLTDisconnect returns the status of the call in the MALLTRET structure. The nStatus field
of MALLTRET will equal O if the call succeeded - any other value indicates an error, which will
be described in the szErrorMessage field. See Section 3.4.12 for information about the
MALLTRET structure.

NOTE

1. This function should be called for orderly termination of the active database session. For
applications requiring disconnection from a dormant database session, a connection name
must be specified using the MALL TRemoteDisconnect function.

SEE ALSO
MALLTConnect, MALLTRemoteDisconnect, MALLTSetConnection.
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4.3 MALLTRemoteConnect

NAME
MALLTRemoteConnect — Connects the application to the specified LLT database environment.

SYNOPSIS
#i ncl ude "MALLTAPI . h"

MALLTRET MALLTRenot eConnect ( char *szDat abase,
char *szConnecti onNane );

INPUT PARAMETERS

szDat abase - Name of the database environment. Valid forms of name are:
“dbname”
“ @dbservername”
“dbname@dbservername’

If NULL ispassed in, the application will connect to the default database.

szConnecti onNane — Name of the connection to the database. This is a unigue name
associated with a given connection to the database. Any
alphanumeric string up to 32 charactersisvalid. 1f NULL is passed
in, the default connection name is used. Most users will set this
variable to NULL. It is provided to users who may need to
manage connections to multiple databases within an application.

OUTPUT PARAMETERS
None.

DESCRIPTION

The MALLTRemoteConnect function initializes internal data structures and establishes a
connection to the specified observation database environment, beginning the database session.
The connection becomes the current connection for the calling application.

RETURN VALUES

MALLTRemoteConnect returns the status of the call in the MALLTRET structure. The nStatus
field of MALLTRET will equal O if the call succeeded - any other value indicates an error,
which will be described in the szErrorMessage field. See Section 3.4.12 for information about
the MALLTRET structure.
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NOTE

1.  When remote or multiple databases are being used, a call to MALLTRemoteConnect must
succeed, and the connection be active, before subsequent MALLT API functions (or SQL)
can succeed. Applications connecting to multiple databases should call
MALLTSetConnection to set a database environment from dormant to active.

SEE ALSO
MALLTRemoteDisconnect, MALLTSetConnection
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44 MALLTRemoteDisconnect

NAME
MALLTRemoteDisconnect — Disconnects the application from the specified LLT observation
database environment.

SYNOPSIS
#i ncl ude "MALLTAPI . h"
MALLTRET MALLTRenot eDi sconnect (char *szConnection );

INPUT PARAMETERS

szConnecti on- Name of connection given when the MALLTRemoteConnect function was
called. If NULL was passed in via MALLTRemoteConnect function,
NULL must also be passed into the MALL TRemoteDisconnect function.

OUTPUT PARAMETERS
None.

DESCRIPTION
The MALLTRemoteDisconnect function disconnects the calling application from the specified
database environment, ending the database session.

RETURN VALUES

MALLTRemoteDisconnect returns the status of the call in the MALLTRET structure. The
nStatus field of MALLTRET will equa O if the call succeeded - any other value indicates an
error, which will be described in the szErrorMessage field. See Section 3.4.12 for information
about the MALLTRET structure.

NOTE

1. This function should be called for orderly termination of each specified database session
started with MAL L TRemoteConnect.

SEE ALSO
MALLTRemoteConnect, MALLTSetConnection.
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45 MALLTSetConnection

NAME
MALLTSetConnection — Sets the active connection to the specified LLT observation database.

SYNOPSIS
#i ncl ude "MALLTAPI . h"
MALLTRET MALLTSet Connecti on( char *szConnection );

INPUT PARAMETERS
szConnecti on— Name of a desired connection previously specified in a cal to the
MALL TRemoteConnect function.

OUTPUT PARAMETERS
None.

DESCRIPTION

The MALLTSetConnection function is used to switch between named connections to the LLT
observation database. It deactivates the current connection and activates the connection named in
szConnecti on.

RETURN VALUES

MALLTSetConnection returns the status of the call in the MALLTRET structure. The nStatus
field of MALLTRET will equal O if the call succeeded - any other value indicates an error,
which will be described in the szErrorMessage field. See Section 3.4.12 for information about
the MALLTRET structure,

NOTE

1. This function must be called to make a dormant database connection active. Calls to other
MALLT API functions (or SQL) act only on the active database.

SEE ALSO
MALLTRemoteConnect, MALL TRemoteDisconnect.
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5 RETRIEVAL APIS

This section describes the APIs that are used to retrieve data from the MDLLT database.

51 MALLTCatalog

NAME
MALLTCatalog — Queries the active database for a catalog of LLT observations based on
selection criteria.

SYNOPSIS

#i ncl ude "MALLTAPI . h"

MALLTRET MALLTCat al og ( MALLTOBCATALOGQUERY dsCatCriteri a,
i nt *pnNum t ens,
PMALLTLI NKEDLI ST pCatList );

INPUT PARAMETERS

dsCatCriteria— Pointer to a query structure containing selection criteria. A query structure
is provided for each observation type and subtype.

OUTPUT PARAMETERS
pnNumi t ens — Pointer to the number of records found matching the selection criteria.
pCat Li st — Pointer to alinked list of catalog records summarizing observations that met

the given selection criteria

DESCRIPTION

The MALLTCatalog function is a generic routine to retrieve a catalog of observations from the
active LLT observation database. The pCatList linked list points to a set of
PMALLTOBCATALOG or PMALLTFCSTOBCATALOG structures.  The number of
observations matching the criteria is returned via the pnNumltems pointer. The obType field
within each structure can be used to determine which structureit is.

RETURN VALUES

MALLTCatalog returns the status of the call in the MALLTRET structure. The nStatus field of
MALLTRET will equal O if the call succeeded - any other value indicates an error, which will be
described in the szErrorMessage field. See Section3.4.12 for information about the
MALLTRET structure.
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NOTES

1. This method replaces the MALLTCatalogObs method from the developer release.
Applications caling MALLTCatalogObs should be modified to call MALLTCatalog
instead, as MAL L TCatalogObs will be phased out in the next release.

2. The desired database environment must be active before this function can succeed. Also
see sections on structures for a fuller description of the input, output, and return parameters.

3. The linked list returned by MALLTCatalog should be freed using the MALLTFreel L
method when no longer required.

SEE ALSO
MALLTConnect, MALLTRemoteConnect, MALLTSetConnection, MALLTFreeLL.
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5.2 MALLTCatalogObs

NAME
MALLTCatalogObs — Queries the active database for a catalog of LLT observations based on
selection criteria.

SYNOPSIS

#i ncl ude "MALLTAPI . h"

MALLTRET MALLTCat al ogGbs (  MALLTCATALOGQUERY dsCatCriteri a,
i nt *pnNuml t ens,
PMALLTLI NKEDLI ST pCatList );

INPUT PARAMETERS
dsCatCriteria— Pointer to a query structure containing selection criteria. A query structure
is provided for each observation type and subtype.

OUTPUT PARAMETERS
pnNum t ens — Pointer to the number of records found matching the selection criteria.
pCat Li st — Pointer to alinked list of catalog records summarizing observations that met

the given selection criteria

DESCRIPTION

The MALLTCatalogObs function is a generic routine to retrieve a catalog of observations from
the active LLT observation database. The number of items matching the criteria is returned via
the pnNumltems pointer. The pCatList linked list points to a set of PMALLTOBCATALOG or
PMALLTFCSTOBCATALOG structures. The obType field within each structure can be used to
determine which structureit is.

RETURN VALUES

MALLTCatalogObs returns the status of the call inthe MALLTRET structure. The nStatus field
of MALLTRET will equal O if the call succeeded - any other value indicates an error, which will
be described in the szErrorMessage field. See Section 3.4.12 for information about the
MALLTRET structure.

NOTES

1. This method has been superseded by MALLTCatalog. Applications calling
MALLTCatalogOb should be modified to cal MALLTCataog instead, as
MALLTCatalogObs will be phased out in the next release.

2. The desired database environment must be active before this function can succeed. Also
see sections on structures for a fuller description of the input, output, and return parameters.
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3. Thelinked list returned by MALLTCatalogObs should be freed using the MALLTFreel L
method when no longer required.

SEE ALSO
MALLTConnect, MALLTRemoteConnect, MALLTSetConnection.
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5.3 MALLTGetBylD
NAME
MALLTGetByID — Retrieves data for a specified LLT observation.

SYNOPSIS

#i ncl ude "MALLTAPI . h"

MALLTRET MALLTGet Byl D ( MALLTOBREFERENCE obRef,
PMALLTOBSERVATI ON pAnQb ) ;

INPUT PARAMETERS
wRef — Specifiesthe object ID and table name of the desired observation.

OUTPUT PARAMETERS
pAnCb — Pointer to aMALLTOBSERVATION structure containing the LLT observation record.

DESCRIPTION
The MALLTGetByID function retrieves an observation record based on the observation
reference criteria

RETURN VALUES

MALLTGetByID returns the status of the call in the MALLTRET structure. The nStatus field of
MALLTRET will equal O if the call succeeded - any other value indicates an error, which will be
described in the szErrorMessage field. See Section3.4.12 for information about the
MALLTRET structure.

NOTES

1. This method supersedes the MALLTGetOb method from the developer release.
Applications calling MALLTGetOb should be modified to call MALLTGetByID instead,
since MALLTGetOb will be phased out in the next release.

2. The desired database environment must be active before this function can succeed. A
catalog list of existing observation records can be obtained by calling MALLTCatalog.

SEE ALSO
MALLTCatalog, MALLTConnect, MALLTRemoteConnect, MALLTSetConnection
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54 MALLTGetOb

NAME
MALLTGetOb — Retrieves datafor aspecified LLT observation.

SYNOPSIS

#i ncl ude "MALLTAPI. h"

MALLTRET MALLTGet Ob ( MALLTOBREFERENCE obRef,
PMALLTOBSERVATI ON pAnGb ) ;

INPUT PARAMETERS
wRef — Specifiesthe object ID and table name of the desired observation.

OUTPUT PARAMETERS
pAnQo — Pointer to aMALLTOBSERVATION structure containing the LLT observation record.

DESCRIPTION
The MALLTGetOb function retrieves an observation record based on the observation reference
criteria

RETURN VALUES

MALLTGetOb returns the status of the call in the MALLTRET structure. The nStatus field of
MALLTRET will equal O if the call succeeded - any other value indicates an error, which will be
described in the szErrorMessage field. See Section3.4.12 for information about the
MALLTRET structure.

NOTES

1. This method has been superseded by the MALLTGetBylD method. Applications calling
MALLTGetOb should be modified to call MALLTGetByID instead, since MALLTGetOb
will be phased out in the next release.

2. The desired database environment must be active before this function can succeed. A
catalog list of existing observation records can be obtained by calling MALLTCatalog.

SEE ALSO
MALLTCatalog, MALLTConnect, MALLTRemoteConnect, MALLTSetConnection
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55 MALLTGetByQuery

NAME
MALLTGetByQuery — Retrieves aset of LLT observations that match specified query criteria.

SYNOPSIS

#i ncl ude "MALLTAPI . h"

MALLTRET MALLTGet ByQuery ( MALLTOBCATALOGQUERY dsCatCriteri a,
i nt *pnNunRecs
PMVALLTLI NKEDLI ST pQGos );

INPUT PARAMETERS
dsCatCriteria— Pointer to a query structure containing selection criteria. A query structure
is provided for each observation type and subtype.

OUTPUT PARAMETERS

pnNunRecs — Pointer to the number of records returned.

pDet Li st — Pointer to linked list of observations that met the given selection criteria.
DESCRIPTION

The MALLTGetByQuery function is a generic routine to query the LLT observation database and
return observations meeting the query criteria. The data portion of the linked list will contain a
pointer to a PMALLTOBSERVATION structure. The integer point pnNumRecs reports the
number of observations that were returned.

RETURN VALUES

MALLTGetByQuery returns the status of the call in the MALLTRET structure. The nStatus
field of MALLTRET will equal O if the call succeeded - any other value indicates an error,
which will be described in the szErrorMessage field. See Section 3.4.12 for information about
the MALLTRET structure,

NOTES

1. This method supersedes the MALLTGetObs method from the developer release.
Applications calling MALLTGetObs should be modified to call MALLTGetByQuery
instead, since MALLTGetObs will be phased out in the next release.

2. Thedesired database environment must be active before this function can succeed.
3. Thelinked list created should be freed using the MALLTFreeLL method when no longer
required.

SEE ALSO
MALLTConnect, MALLTCatalog, MALLTGetByID, MALLTSetConnection, MALLTFreel L
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56 MALLTGetObs

NAME
MALLTGetObs — Retrieves aset of LLT observations that match specified query criteria.

SYNOPSIS

#i ncl ude "MALLTAPI . h"

MALLTRET MALLTGet Obs ( MALLTOBCATALOGQUERY dsCatCriteri a,
i nt *pnNunmRecs
PMALLTLI NKEDLI ST pDet Li st );

INPUT PARAMETERS
dsCatCriteria— Pointer to a query structure containing selection criteria. A query structure
is provided for each observation type and subtype.

OUTPUT PARAMETERS

pnNunRecs — Pointer to the number of records returned.

pDet Li st — Pointer to linked list of observations that met the given selection criteria.
DESCRIPTION

The MALLTGetObs function is a generic routine to query the LLT observation database and
return observations meeting the query criteria. The data portion of the linked list will contain a
pointer to aPMALLTOBSERVATION structure.

RETURN VALUES

MALLTGetObs returns the status of the call in the MALLTRET structure. The nStatus field of
MALLTRET will equal O if the call succeeded - any other value indicates an error, which will be
described in the szErrorMessage field. See Section3.4.12 for information about the
MALLTRET structure.

NOTES

1. This method has been superseded by MALLTGetByQuery. Applications calling
MALLTGetObs should be modified to cal MALLTGetByQuery instead, since
MALLTGetObs will be phased out in the next release.

2. Thedesired database environment must be active before this function can succeed.
3.  Thelinked list created should be freed using the MALLTFreeL L method.

SEE ALSO
MALLTConnect, MALLTCatalog, MALLTGetByID, MALLTSetConnection, MALLTFreel L
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5.7 MALLTGetStationByArea

NAME
MALLTGetStationByArea— This function receives a geographic area, queries the database for
stations residing there, then returns alist of the stations found.

SYNOPSIS
#i ncl ude “MALLTAPI . h”

MALLTRET MALLTGet Stati onByArea ( MALLTCGEOBOUNDS t heArea, MALLTLI NKEDLI ST
*pStations, int *pnNurmber Stations, int

nQueryFor );
INPUT PARAMETERS
MALLTGEOBOUNDS t heAr ea - Thelatitude/longitude-bounded search area.
int nQueryFor - The type of station sought in the query. Possible values
include:
1 = WMO stations
2 = ICAO gtations
3 WMO stations + ICAO stations
4 Buoy stations
5 WMO stations + Buoy stations
6 = ICAO stations+ Buoy stations
7 = All stations
OUTPUT PARAMETERS

MALLTLI NKEDLI ST *pStations — A pointer to the list of MALLTSTATIONINFO structures
detailing the stations found.
i nt *pnNunber St at i ons — A pointer to the number of stations retrieved.

DESCRIPTION

A query of the database is made using the area input in t heArea structure and the station type
specified in the nQueryFor input. If corresponding stations were found, a pointer to a linked
list of station information structuresis returned using psSt at i ons, and a pointer to the number of
stations retrieved is returned in the pnNunber St ati ons argument. If no stations were found,
the value pointed to by pnNunber St ati ons will be zero.

RETURN VALUES
MALLTGetStationByArea returns the status of the call in the MALLTRET structure. The
nStatus field of MALLTRET will equal O if the call succeeded. A non-zero value indicates that
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an error occurred. The error is further described in the szErrorMessage field of the structure.
See Section 3.4.12 for more MALLTRET structure information.

NOTE

1. The vaues for WMO, ICAO, and Buoy station types are defined in malltmacros.h.. The
station information structure, MALLTSTATIONINFO, is declared in malltcommon.h.
These files are automatically included through the MALLTAPI.h header file.

SEE ALSO
MALLTGetStationByID.
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5.8 MALLTGetStationByID

NAME
MALLTGetStationByID — Receives a station ID and returns detailed station information.

SYNOPSIS

#i ncl ude “MALLTAPI . h”

MALLTRET MALLTGet Stati onBylD ( MALLTGENERI Cl D stati onl D,
PMALLTSTATI ONI NFO pStation );

INPUT PARAMETERS
MALLTGENERI CI D st ati onl D — ThelID of the station of interest.

5.8.1 OUTPUT PARAMETERS

PMALLTSTATI ONI NFO pStation — A pointer to the MALLTSTATIONINFO structure of
station information.

DESCRIPTION

This function receives the st ati onl Dfor aWMO, ICAO, or Buoy, then queries the database for
amatch. If amatch was found, the function returns a pointer psSt at i on to a station information
structure (containing station name, location, elevation, type, country of residence, etc.). If the
specified station was not found, the function return status will not be O.

RETURN VALUES

MALLTGetStationByID returns the status of the call in the MALLTRET structure. The nStatus
field of MALLTRET will equal O if the call succeeded. A non-zero value indicates that an error
occurred. The error is further described in the szErrorMessage field of the structure. See
Section 3.4.12 for more MALLTRET structure information.

NOTE

1. The station type values are defined in the malltmacros.h file. These files are automatically
included through the MALLTAPI.h header file.

SEE ALSO
MALLTGetStationByArea.
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5.9

Observation Types

In each of the APIs described above, the user must input an observation type as an input-calling
parameter. There are seven basic types of observations:

1.

Upper Air Wind observations — winds observed in the atmosphere at levels above the
surface, typically by radiosondes.

Upper Air Temperature observations — temperatures (air temperature and dew point
temperature) observed in the atmosphere at levels above the surface, typicaly by
radiosondes.

Rocketsonde observations — similar to upper air temperature reports, but made by a rocket-
borne sensor.

Synoptic observations — Observations taken at specific times each day at sites all over the
world to create a*“ snapshot” of globa weather conditions.

Ocean observations — Observations of temperature and sometimes other parameters (sound
speed, sdlinity, current) versus depth in the ocean.

Aircraft observations — Observations of atmospheric conditions collected by aircraft. These
are generaly “spot” observations, collected at a specific latitude, longitude, atitude, and
time, of temperatures, winds, and other conditions such as airframeicing.

Aerodrome observations and forecasts — Observations/forecasts produced by airports for
civil and military aviation use. These differ from the other observation types in that they
usually include forecasts of future conditions as well as observations of current conditions.

Seven “C” Language macros have been defined in the mallttypes.h include file, one for each
observation type above as follows:

MALLT_UPPERAIR_WIND
MALLT UPPERAIR_TEMP
MALLT ROCKET OB
MALLT_SYNOPTIC_OB
MALLT OCEAN_OB
MALLT_AIRCRAFT OB
MALLT _AERODROME_OB
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5.10 Observation Subtype

Further granularity for identifying observation data is provided through a subtype. Subtypes, as
the name suggests, are associated with an observation data type. “C” Language macros have
been defined in the mallttypes.h include file for observation data types and subtypes. Some
subtypes are common to all data types. Some subtypes are unique to specific data types. The
following isalist of observation subtypes:

»  Ocean observation subtypes:

MALLT_BATHY_REPORT - Report of bathythermograph observation
MALLT_BUOY_REPORT - Report from an oceanographic buoy
MALLT_OCEAN_PROFILE - Ocean profile (may contain calculated data)

» Aerodrome observation subtypes:

MALLT_METAR_REPORT - Normal or hourly report in METAR format
MALLT_SPECI_REPORT - Special report in METAR format
MALLT_TAF_REPORT - TAF

»  Subtypes common to upper air (TEMP and WIND), Rocketsonde, and Synoptic Observation
Data:

MALLT_SHIP - Report from aship
MALLT_FIXED_LAND - Report from afixed land platform
MALLT_MOBILE_LAND - Report from amobileland platform

» Upper Air TEMP subtypes:

MALLT_UAT_DROP - Report collected by dropsonde
MALLT _UAT _PROFILE - Upper air temperature profile (may contain calculated data)

» Aircraft observation subtypes:

MALLT_AIREP - Report in aircraft report (AIREP) format
MALLT_PIREP - Pilot report (PIREP)
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6 DATA MANAGEMENT APIS

6.1 MALLTDeleteBylD

NAME
MALLTDeleteBylD — Deletes the LLT observation that matches the specified observation
reference.

SYNOPSIS
#i ncl ude "MALLTAPI. h"
MALLTRET MALLTDel et eByl D ( MALLTOBREFERENCE obRef );

INPUT PARAMETERS
oRef — Specifiesthe object 1D and table name of the observation to delete.

OUTPUT PARAMETERS
None.

DESCRIPTION
The MALLTDeleteByID function deletes the LLT observation specified in the input observation
reference structure.

RETURN VALUES

MALLTDeleteByID returns the status of the call in the MALLTRET structure. The nStatus field
of MALLTRET will equal O if the call succeeded - any other value indicates an error, which will
be described in the szErrorMessage field. See Section 3.4.12 for information about the
MALLTRET structure.

NOTES

1. This method supersedes the MALLTDeleteOb method from the developer release.
Applications calling MALLTDeleteOb should be modified to cal MALLTDeeteBylD
instead, since MALLTDeleteOb will be phased out in the next release.

2. Thedesired database environment must be active before this function can succeed.

SEE ALSO
MALLTConnect, MALLTCatalog, MALLTRemoteConnect, MALLTSetConnection
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6.2 MALLTDeleteOb

NAME
MALLTDeleteOb — Deletes the LLT observation that matches the specified observation
reference.

SYNOPSIS
#i ncl ude "MALLTAPI . h"
MALLTRET MALLTDel eteCb ( MALLTOBREFERENCE obRef );

INPUT PARAMETERS
oRef — Specifiesthe object ID and table name of the observation to delete.

OUTPUT PARAMETERS
None.

DESCRIPTION
The MALLTDeleteOb function deletes the LLT observation specified in the input observation
reference structure.

RETURN VALUES

MALLTDeleteOb returns the status of the call in the MALLTRET structure. The nStatus field of
MALLTRET will equal O if the call succeeded - any other value indicates an error, which will be
described in the szErrorMessage field. See Section3.4.12 for information about the
MALLTRET structure.

NOTES

1. This method has been superseded by MALLTDeeteBylD.  Applications calling
MALLTDeleteOb should be modified to cal MALLTDeeteBylD instead, since
MALLTDeleteOb will be phased out in the next release.

2. Thedesired database environment must be active before this function can succeed.

SEE ALSO
MALLTConnect, MALLTCatalog, MALLTRemoteConnect, MALLTSetConnection
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6.3 MALLTIngest

NAME
MALLTIngest — Adds the specified LLT observation data to the database.

SYNOPSIS
#i ncl ude "MALLTAPI . h"
MALLTRET MALLTI ngest ( PMALLTOBSERVATI ON pAnCb );

INPUT PARAMETERS
PAnQo — Pointer to the referenced observation data structure containing the new data.

OUTPUT PARAMETERS
None.

DESCRIPTION
The MALLTIngest function inserts the input LLT observation data into the database.

RETURN VALUES

MALLTIngest returns the status of the call in the MALLTRET structure. The nStatus field of
MALLTRET will equal O if the call succeeded - any other value indicates an error, which will be
described in the szErrorMessage field. See Section3.4.12 for information about the
MALLTRET structure.

NOTES

1. This method supersedes the MALLTIngestOb method from the developer release.
Applications calling MALLTIngestOb should be modified to call MALLTIngest instead,
since MALLTIngestOb will be phased out in the next release.

2. Thedesired database environment must be active before this function can succeed.

3. Tables are created dynamicaly. The names of tables are created by concatenating a
predefined prefix with the current coordinated universal (Z) time. Child tables will follow
the same convention but will also have a 1- to 4-letter suffix. The table on the next page
maps the datatype/subtype to the table prefix.
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obtypename obsubtypename obtypeid obsubtype tableprefix

AERODROME METAR 7 3 SA
AERODROME SPECI 7 4 SP
AERODROME TAF 7 5 FT
AIRCRAFT PIREP 6 13 PR
AIRCRAFT AIREP 6 12 AR
OCEAN_OB Buoy 5 2 7
OCEAN_OB Bathy 5 1 3

OCEAN_OB Ocean Profile 5 14 oP
ROCKET Ship 3 6 SS
ROCKET Fixed Land 3 7 RR
SYNOPTIC Mobile Land 4 8 00
SYNOPTIC Fixed Land 4 7 AA
SYNOPTIC Ship 4 6 BB
UPPERAIR TEMP Profile 2 10 UP
UPPERAIR TEMP Drop 2 9 XX
UPPERAIR TEMP Mobile Land 2 8 I

UPPERAIR TEMP Fixed Land 2 7 T
UPPERAIR TEMP Ship 2 6 uu
UPPERAIR WIND Mobile Land 1 8 EE
UPPERAIR WIND Fixed Land 1 7 PP
UPPERAIRWIND  Ship 1 6 QQ

SEE ALSO

MALLTConnect, MALLTRemoteConnect, MALLTSetConnection
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6.4 MALLTIngestOb

NAME
MALLTIngestOb — Adds the specified LLT observation data to the database.

SYNOPSIS
#i ncl ude "MALLTAPI . h"
MALLTRET MALLTI ngest Cb ( PMALLTOBSERVATI ON pAnCb );

INPUT PARAMETERS
pAnQo — Pointer to the referenced observation data structure containing the new data.

OUTPUT PARAMETERS
None.

DESCRIPTION
The MALLTIngestOb function inserts the input LLT observation data into the database.

RETURN VALUES

MALLTIngestOb returns the status of the call inthe MALLTRET structure. The nStatus field of
MALLTRET will equal O if the call succeeded - any other value indicates an error, which will be
described in the szErrorMessage field. See Section3.4.12 for information about the
MALLTRET structure.

NOTES

1. This method has been superseded by MALLTIngest. Applications calling MALLTIngestOb
should be modified to call MALLTIngest instead, since MALLTIngestOb will be phased
out in the next release.

2. Thedesired database environment must be active before this function can succeed.

3. Tables are created dynamicaly. The names of tables are created by concatenating a
predefined prefix with the current coordinated universal (Z) time. Child tables will follow
the same convention but will aso have a 1- to 4-letter suffix. The table that maps the
datatype/subtype to the table prefix can be found in Section 6.3.

SEE ALSO
MALLTConnect, MALLTRemoteConnect, MALLTSetConnection
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65 MALLTUpdateBylD

NAME
MALLTUpdateByID — Updates an existing LLT observation record using the data specified.

synopsis

# ncl ude “MALLTAPI . h”

MALLTRET MALLTUpdat eByl D ( MALLTOBREFERENCE obRef,
PMALLTOBSERVATI ON pAnQb ) ;

INPUT PARAMETERS
oRef — Specifiesthe object ID and table name of the observation to update.

pAnQo — Pointer to the observation data structure containing the update data.

OUTPUT PARAMETERS
None.

DESCRIPTION

The MALLTUpdateByID function takes as inputs a MALLTOBREFERENCE structure
identifying the table and record to be updated, and a PMALLTOBSERVATION structure
containing the new observation data. The record identified is updated with the new data
supplied.

RETURN VALUES

MALLTUpdateByID returns the status of the call in the MALLTRET structure. The nStatus
field of MALLTRET will equal O if the call succeeded - any other value indicates an error,
which will be described in the szErrorMessage field. See Section 3.4.12 for information about
the MALLTRET structure.

NOTES

1. This method supersedes the MALLTUpdateOb method from the developer release.
Applications calling MALLTUpdateOb should be modified to call MALLTUpdateBylD
instead, since MALLTUpdateOb will be phased out in the next release.

2. The desired database environment must be active before this function can succeed. The
function will fail if the observation specified does not exist.

SEE ALSO
MALLTConnect, MALLTRemoteConnect, MALLTSetConnection.
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6.6 MALLTUpdateOb

NAME
MALLTUpdateOb — Updates an existing LL T observation record using the data specified.

SYNOPSIS

#i ncl ude “MALLTAPI . h”

MALLTRET MALLTUpdateCb ( MALLTOBREFERENCE obRef,
PMALLTOBSERVATI ON pAnQo ) ;

INPUT PARAMETERS
oRef — Specifiesthe object ID and table name of the observation to update.

pAnQo — Pointer to the observation data structure containing the update data.

OUTPUT PARAMETERS
None.

DESCRIPTION

The MALLTUpdateOb function takes as inputs a MALLTOBREFERENCE structure identifying
the table and record to be updated, and aPMALLTOBSERVATION structure containing the new
observation data. The record identified is updated with the new data supplied.

RETURN VALUES

MALLTUpdateOb returns the status of the call in the MALLTRET structure. The nStatus field
of MALLTRET will equal O if the call succeeded - any other value indicates an error, which will
be described in the szErrorMessage field. See Section 3.4.12 for information about the
MALLTRET structure.

NOTES

1. This method has been superseded by MALLTUpdateBylD. Applications calling
MALLTUpdateOb should be modified to cal MALLTUpdateByID instead, since
MALLTUpdateOb will be phased out in the next release.

2. The desired database environment must be active before this function can succeed. The
function will fail if the observation specified does not exist.

SEE ALSO
MALLTConnect, MALLTRemoteConnect, MALLTSetConnection.
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6.7 MALLTDeleteByQuery

NAME
MALLTDeleteByQuery — Purges all records from the database meeting given criteria.

SYNOPSIS
#i ncl ude “MALLTAPI . h”

MALLTRET MALLTDel et eByQuery ( MALLTOBCATALOGQUERY dsCatCriteria )

INPUT PARAMETERS
dsCatCriteria— MALLTOBCATALOGQUERY structure containing purge criteria.

OUTPUT PARAMETERS
None.

DESCRIPTION
MALLTDe eteByQuery purges from the database all records that meet the criteria contained in
the input MALLTOBQUERY structure.

RETURNS

MALLTDeleteByQuery returns the status of the call in the MALLTRET structure. The nStatus
field of MALLTRET will equal O if the call succeeded - any other value indicates an error,
which will be described in the szErrorMessage field. See Section 3.4.12 for information about
the MALLTRET structure,

NOTE
None.

SEE ALSO
None.
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7 MALLT UTILITY METHODS AND FUNCTIONS

7.1  MALLTFreeLL

NAME
MALLTFreeLL —Freesan LLT observation linked list.

SYNOPSIS
#i ncl ude “MALLTAPI . h”
MALLTRET MALLTFreelLL ( MALLTLI NKEDLI ST *pLL );

INPUT PARAMETERS
pLL — Pointer to the linked list to be freed.

OUTPUT PARAMETERS
None.

DESCRIPTION
MALLTFreelLL freesalinked list that has been returned by a call to a query operation. Methods
that return alinked list include MALLTCatalog, MALLTCatalogObs, MALLTGetByQuery, and
MALLTGetObs.

RETURNS

MALLTFreeLL returns the status of the call in the MALLTRET structure. The nStatus field of
MALLTRET will equal O if the call succeeded - any other value indicates an error, which will be
described in the szErrorMessage field. See Section 3.4.12 for information about the
MALLTRET structure.

NOTE
None.

SEE ALSO
MALLTCatalog, MALLTCatalogObs, MALLTGetByQuery, MALLTGetObs
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7.2  Null Functions

MALLT provides functions to set various data types to NULL, and to evaluate whether entries
for various data types are NULL. The Set To Null functions should be used to indicate that a
field within an observation was not reported, or when performing aretrieve, to indicate fields that
should be excluded from a query. These functions are listed below.

721 Set To NULL Functions

Each of these functions returnsa NULL value for the given datatype.
doubl e MALLTset Doubl e2NULL (voi d)

float MALLTset Fl oat 2Nul | (voi d)

short MALLTset Short2Nul |l (voi d)

int MALLTsetInt2Null (void)

| ong MALLTset Long2Nul | (voi d)
Usage example:

Performing a catalog query for which you are not interested in the WMO ID of the reporting site:

MALLTOBCATAL OGQUERY MOCQ
MOXCQ nSitel D = MALLTsetInt2Nul | ();

The above sets the nSitel D member to NULL.
To indicate string values as NULL, set thefirst character [0] of the string to zero.
722 Functions to Evaluate Whether a Value is NULL

Each of these functions returns 1 (true) if the input parameter is NULL, and O (false) if it is not
NULL.

int MALLTi sDoubl eNull ( double rd )
int MALLTi sFloatNull ( float rs )
int MALLTi sShortNull ( short s )
int MALLTisIntNull ( int n)

int MALLTi sLongNull ( long | )
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8 NOTES

8.1 Glossary of Acronyms

AESS Allied Environmental Support System
AIREP Aircraft Report
APl Application Program Interface

APIRM APl Reference Manual

COE Common Operating Environment

Dl Defense Information Infrastructure

DTS Depth-Temperature-Salinity

GCCs Global Command and Control System

IC41SR Integrated Command, Control, Communications, Computer, and Intelligence

Surveillance Reconnaissance

IMOSS Interim Mobil Oceanographic Support System
IP Installation Procedures

IMCIS Joint Maritime Command Information System
JMS Joint METOC Segment

LLT L atitude-Longitude-Time

MALLT LLT Observation APl Segment
MDLLT LLT Observation Database Segment

METOC Meteorology and Oceanography
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MIDDS
NITES
PIREP
PM

PS

QP

RDBMS

TAF
TEDS

TESS(NC)

Meteorological Integrated Data Display System
Navy Integrated Tactical Environmental Subsystem
Pilot Report

Programming Manual

Performance Specification
Qualifier-Phenomena

Relational Database Management System
Structured Query Language

Severe Weather Threat

Terminal Aerodrome Forecast

Tactical Environmental Data System

Tactical Environmental Support System Next Century
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